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(54) (57) 1. yqTPORCTBO WW BVPEHKH 
CKBAJKHH C OJJHOBPEMEHHOR OECAflKOfl, 
BKJDOHAmee Cyposyjo iconoBKy c aaic- 
penneHHNM b ee HK*«ett <*acTH nopoAO- 
paapymaaotHH hhctpym€htom h pasMemen- 
H yx> KOFUfeHTpmiHo eft oCcanityw kojioh- 
Hy, oTHH^aro *meecH TeM, 
<rro c uejitro iioBbimeHHH npoMSBOAH- 
TenlHOCTH eypetw* nyren yBemweim« 
ckopocth BMHoca hbcthu tmiana aa 
c«t yMCHbmeHWfl SOTO pasMhraa aaTpy<>- 
Boro npocrpaHCTBa oOcajxHott kojiohbu, 
o6cOTHa« KOJioMHa BbmoJiHena c npo- 
peswo BttOJtb ee oGpasywmeft, a ycr- 



poftcTao cKaCxe.KO ohophum CTaKawaM, 
pa3Me^eKH«M kohuchtph^iko c BHemHefl 
cTopOKt* o6caflHoft kojiohhh, KapeTKoA 

C paSXHMKUMH 3JieMeHTaMM h ynopoM, 

jiotkom, aaKpenneHRHM b BepXHett 

^aCTH KBpeTKK, H SamHTHMMH IXnaHKaMH, 

npHKpertneHBMMH k HHXHett qacTH Ka- 
peTKH c BHenmeft h BHyTpenHeft CTopo- 
ttbi o6caAHOft KonoKHU b Mecre npope- 
3H t npH 9T0M paawiMHfcie sneMeHTbi 
KapeTKH paaMenysra b npopesn c bos- 
MOXHOCTbW nepeMemeWH k oOpaaoBaHH* 
merxH npH BaaHMOAeAcTBKM ynopa icaper- 
ich c oaopHW* cTaxaHOH, a sanou-Hiiie 
nxraHKH ycTaHOBJieHhi c BO3MO*H0CTb» 
repMeTH3ai^HH mejnt. 

2, yeTpottcTBo no n.1, o t jTh- 
Ma»meecK TeM, <ito B«onb 
npoflonbHoA npopesn o6ca*Hoft kojiohk* 
BwnoJiHeHM nonepennbie HaApeaw, pac- 
noJioxeHHtxe no o6e ee ctopohw. 

3, YcTpoftcTBO no nn.1 h 2, o t- 
j, n h a w m e e e n ren, mto paa- 
HHMHwe sneMeHTU BbinoJiHeKw b BHAe 

pOJtKKOB . 
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HaoGpeTCHUe othochtch k ropitOMy 
neny, a hmckmo k 6ypeHHK> ckb^h 
b noponax, nepCKpbiTbnc ceepxy tojt- 
mett pwxnbix oTJioxeHHft. 

Uejiwo H3o6pcreHHH hbjihctcr iiobn- 
tnemie npoHSDOAHTentHOCTH 6ypeKWH 
nyT^M yoenH^emia ckopoctm bmhocb 
vacTHu* miiaMa 3a cmgt yMeHbineHHH so- 
hw pasMbiea 3aTpy6Horo npocTpaHc?ua 

o6caAHOM KOJlOHHhl. 

Ha *nr. 1 m <b«r.2 npeACTaBJieHo 
ycTPOftcrso b Asyx npoeKAHnx, 06- 
npifl ' bhaj na $hiO - paspea ycTbe- 
80ft qacTM ycTpottCTsa- f na $nr.4 - 
ceqeaHe A-A Ha <J>wr.3; na $Hr.5 - 
ceueHHe B-B Ha <fcnr,4; Ha ijmr.6 h 
<l>Hr.7 oocaAna* KOJiOHHa c xtpOflOJibHoft 
npope3bK> m nonepewNMH HaffpesaMH, 
aapnaHTH BbinojiweHiw . 

yCTpoflCTBO 6ypeHHH CKBBJCKH 

c oflHoepeMeHHoft o6caAKoft coctoht 

H3 CypOBOtt KOJIOMHW 1 ($>Hr.1 H 2) 

c 3&KpcnneHHUMH b ee racKHeft nacTH 
aaooftHUM ABHraTeneM 2, nopoAOpaapy- 
aawntHM MHcTpyMeHTOM 3 h ueHTparopoM 
4. Ha SypoBott KOJiOHHe c TTOMombio 
xoMyra 5 aaxpenneHa o*C;aAB;aH kojioh w 
H a 6, b Kcrropoft euno/iHeHa npoAOHb- 
Han npopeab 7 co cxocaMK 8 b Top- 
. uoBbix nacTHX koaohhm. D npopeab 7 
BcraBneMa KapeTKa 9 c pa3i«MH»ffl 
pojiHKaHM 10 (*hf. 3-5), BbinojiHeH- 
humH hs aaicaJieHHoft cram oCpasyw- 4 
BpfMH B OCcaAHoft KOJIOMHe menb 11 

AnwHott ? (frtr.2). PaaraMHbie poahkh 
Yo aaxpemreHbr b KapeTKe 9 c rroMombw 
nonmHiiMHKOB 12 KaneHHa, sanrHmeHHux 
or miiaMa c nOMombw yanoTHeKHH 13 
(*nr-3 h 4)> Ha BHemHeft MacTO xa- 
perKH 9 BwnoiiHeH ynop 14, a x hhk- 
neft ee **acTM 9aKpenneHbi aaaorrHwe 
ruiaMKH 15 h 16, nepeKpbmajonwe mejib 
c BKenKeft h BHyrpeHHeft cto P oh 06- 
caAHott KonoHHW. 3an^TRbie onaHKH yc- 
TaHOBJieHw c o6ecne-ieHHeM repMeTHs* * 

ot jocKTCJibBO flpyr APyra c noMombio 
npy»fH 17, HaAeTMx Ha nanbim 18. 

Rj\H HCKJBOMeWHH flOnaAaHMH tiaCTHU 

mnaMa aoa pohhkh 10 KapeTKa 9 CHa6- 
xewa yiuiOTH6HRHMH 19 h 20. B Bepx- 

HeA V13CTH KlpCTKH 3aKpeiIJieH JtOTOK 

21 An* OTBoaa mnaMa 4epe3 cTenxy 
oOc^ohor KonoHHbi, Ynop 14 xacaeTCH 
Bepxweft topaoboh ^acTH onopHOro 
aaxaHa 22, pacnuno*eti ho ro na ycrbe 

CKBaXKH . fln* CHHJK€HHH A*i>°P Mai *HH 
06Ca^H0A KOJIOHHW IXPH ee paCKpWTHH 



h yneMbmeHHa ahmhw t nejm (<tnr -2) 
b otfcaAHofl KOAOHwe MoryT Curb Bbr- 
nojiHeHw nonepeMHMe HaApeau 23 
(<fcHr«6), pacnojiomeHHwe BAOAfa npo- 
5 AO/ibHoft npopeaK 7 h coeAHHcHnwe c 

BenMttKHy pacKpUTHH o6caAHoft ko- 
noHKbi, T.e. EMpHHy b menH* (cjmr.5) 
h ee AnHHy i (<t»Hr.2), onpeAeJifnor 
10 H9 CJieAYWHiHx ycjioBHA:. d # < b ■< b D , 
HLG» rAe <i\~ MaKCHMaabHbifl A«aMeTp 
tiacTMH auiaMa ABHicymeroc« b KOAbae- 
bom ceieHHH Me^Ay o6caAHoft h fSypo- 

BOfl KOAOHHaMH, b^ - BKpHHa HeJIH, 

15 cooTBeTCTBywi^aJi Ha^ajiy ruiacTHxecicwx 
Ae^opMaunft b 6ypoaoft KoiioHHe, N - 
ycKime pa nepenec^eHHe icapeTKM no 
o6caAHOH KonoHne h G - oceBart na- 
rpyaKa Ha aaoott. 3Ha**eKH* b 0 k N 
20 onpeAenmof 3KcnepHHeHTaAbH0 . JXnn 
3Toro npeAB«P MTejll>HO BMonpaioT oTpe- 
90K Tpyfiw nyxHoro AMaMerpa D t h 
AJiHHoil okojio 10 D h paapesaior Tpyoy 
BAOJib, nanpMMftp, ^pesepoaaHHeM hjik 
25 c noMornbio csapoqHoro annapaTa, 

CTpCHHCb npH 3TOM nOJiyTOTb B03MOMHO 

^onbwyio -^HCTOTy noaepxHOCTH paspeaa. 
, no Kpajnx paapeaa AeJiawT cKocbi 8 
l(*Hr.2)- KortCTpyKuna k^pctkk npe- 
30 AyCMarpHBaeT yCTaHoBKy B Hett po/m- 
kob co CMemeHj'eM ($nr.5) raidw 06- 
paaoM^ n^pKHa KX p«Aa HeCKonb- 

ko npeBbioana naKCHMaJibHo B03MO«HWft 
padMep ^acTHA mnaMa. 
35 ' 3areM hoaboaht KapCTKy k CKocy 
8 rpy6u tf % xattocx yAapw no tcapevKe 
hah ee ynopy 14. saroHawr Kapency 
b cepeAHHy paapeaaHHoro y^iacTKa. nprt 
3tom onpeA^JUHor juwhy 2 pacicpbrroft 
40 ^acTM TpyCbi h ouertHBaxrr yciuiHe N 
»a nepeMemeiiMe KapeTKH. Echm nocjie 
H3 b a e^e hhh xapeTKH H3 Tpy6bi mupMHa 
npopesH oCTSUiacb npe»Heft (hcxoahow), 
a ycHJWe N He npeBUCHJio nonycrKMoro 

♦5 3Ha^eHKiI ? TO 06CaAHyK> KOJIOHHy ag m * 

naiOT H3 AaHHoro ceMemw Try6. Ecnn 
b Bbi6paHHOM OTpe3Ke Tpy6 boshhkjib 
ocTaroiHaa A^pMauHa , to BwOHpawT 
Apyryw Tpyoy c MeHbmeft TonmnnoA 
50 cTeHKH hhh oojibciero AHaMeTpa . Do- 

nOJIHHTeJIbHOH B03MOXHOCTbW HCRHWMHTb 

ocTaTonayw Ae4»opMamno Tpyfibi nsnaeT 
cn nepHoAHnecKan nonepe^naH HaAPea" 
Ka TpyGu y^acTKaMH 23 Bjxoni» jihhhh 
5S oCHOBHofl npoAonbHott npopean 7 
(<Jmr.6) hhh aanewa MeTannntjecKoH 
Tpy6w Ha HeMeTajiAHwecKyro, HanpKMep 
nonH3THJieHOByw, yKaaaHHbie MeponpHH- 
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TUH n03BOJWQT OflKOBpeMOH HO CHH3HTb 

h ycHJiMe an* hpoabk^hha KapeTKM no 
Tpy6e. AnHHy aatHHTHbix cuuihok 15 « 
16 BuCKpawT pasnoft noJioBHHe ajiuhu 
me/in, T.e. P/2. 

YCTPOftCTBO A** 6ypeHKH CKBaTOH 

c oAHOBpeneHHoR oOcaAKoft co6Hpax>T 
„ paOOTGKVT C HHM cJieAywnjHM 06pa30M. 

IlepeA nauajiOM 6ypeKH* aaroraBmi- 
B a»T o6caflHy» KonoHHy pac«eTHofl 

AJIHHW, flOCTaTOMHOft A™ ne peK pbTTHH 

aceft mocihocth pbixnboc orjio^eimfl, H 
BwnoJtHRtoT b neA npoAonbHyio npopeab 
7 co cKOcaMH 8 f yrasaHHWM caoco6o* f 
a ecjoi MeoftxoflKMo, aohojihht eJi tnue 
nooepeuHwe waApeau 23 (*Kr.2, 6). 
3aicpenjmioT Ha oypoBOft KonoHHe sa~ 
CoftHuA rHApoABHraTent 2 (nanpuMep, 
ryp<So6yp), nopoAopaapymaxjnotff HHcrpy- 
MewT 3, ueHTparop 4 h o6caAHyro kg- 
noKHy 6 c noMombw xowyTa.5. Ilpa 
3TOM nopoAopa3pyTnaKanwfi HHCTpyxeHT 
aowten (b naHHOM oapuaHTe npHweKe- 
huh ycTPPftcTBa) cso6oflHo npoxOAurt 
b oOcaAKOH KonoKHe m BbicTynaTb Ha 
Hee Ka HeKoTopyw BeJimnny . 

JIajice aaKpennKWT k mcmeR uaCTH 
KapeTKH 9 ynnoTHOHfte 20 h 3aap<THue 
miaracH 15 K 16, noA&py*HHeHHbie h 
coejwHeHHwe mcto co6oft c noMomwo 
naAbueB 18. 

[Ioaboaht xapeTKy 9 k oficaAHoft 
KOJiOflHe co cropoKW nopoAopaapymav 
mero HHCTpyneHTa 3 h 9a6nBaioT ee 
BManane n ckoc E, a *aTen B npope*t> 
TpyGbi ynopoM 14 napyacy AO rex nop, 
noKa xoHtm 3an;HTHWX nnaHOK AOftATT 
AO raocHero oopeaa oCcaAHoft kojiohhu. 

BypoBoft cnapRA BurcrnHBaroT b Bep- 
THKan*»HOM nojio»eaHH hra tokkoh 6y- 
pern*, noABOA^T n©A Hero onopHbtf 
crafcaH 22 ($Hr.l-3), BCTaBJWKrr b 
BepxHiwo qacTb KapeTKH 9 yruiOTHeHKe 
19, TaM xe aaKperuiinoT aotok 21 h 
npucTynaiOT k Cypemuo. 

Ann 3Toro b noAOCTb <5ypoooH ko- 
jiohhu noAa»T noA HanopoM pa6o*ryw 
xhakoc?** KOTopaa, npoftA* ^epes 
rHAPoABHraTejib 2, hphboakt bo apa- 
meime nopoAopaspyraajowA HMCTpywenT. 

rioc/ie onycKatTHH cuap^A* 3a6oft 
HawHaerca yrnySxa CKBajRMHw b pwxjioA 
Tonme. PtiaKTWBHbtK momght ot rKAPO- 
APuraTejui BoenpH miMaercfl Ma*rroA 
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30 



eerymyw mejib, 
no o6caAHofl 
OCTaBancb npH 

CKBaXHHM, 



3S 



40 



50 



cTflHKa qepes nepxHioK* viacrb kojiohhw 
oypKmSHwx rpyO. B aa^anbHun momcht 
yrjiy6KK cHapaaa orpaGoTawHaH xhji- 
j<0CTb co uLna^oM nanwBaeTCH K3-noA 
oGcaAHoA KOiiOHiiw. Ha/ibHelhuce 3ar/iy6- 
neHMe CHaparxa rrpoHCXOAHT sa cser 
pasMbiaa pbnoioft Tormnt h pa9pytneKW« 
ee nopoAOpaapyinawiUHM HHCTpyMe htom . 
Hp H 3tom ynop 1A KapeTKH conpHKa- 
cat-ten c TopuoDOHonoBepxrtocTbio era- 
KaHa 22 (*Mr.3) t Kaperica 9 c aamnT- 
HbiMii ixnaHKaMii 15 M 16 yAepxHBaeTC« 
Ha ypOBHe ycTbn cKBa»iiHw. Pohiikk 
iO KapeTKH MaMHHawT KamTbCfl no 
nnocKOCTrtM npopean 7 o6caAHori ko- 
jioKBW, o6pa3yn b Heft 
KoTopaa nepeMeaiaeTCH 
KOAOHHe CHH3y BBepx, 
stom Ha ypOBHe ycTba 

npOMblBOMHail 3CKAKOCTb CO DinaMOM 

AOCTynaeT b Kom»AeBoe npocTpancTSo 
Me»»y o6caAHoft h OypHJibHoA kojiohH3- 
mh % noAHKMaeTca ao ypoBHH KapeTKH 
9 h KsmcBaeTCH Kapy*y ^epea otkpw- 
Tyw «iacTb mejm 11 no noTKy 21. 3a- 
mHTHbie iniaHKH 15 h 16 npeAOTsparaawT 
nonaAarttfe H aaKJiHHMBaKHe qacTioA 
Quraxa a MacTt xo^emi 1 1 , pacnonojreH- 
uyw mwce KapeTKH 9 f ^to oOecne^HBa- 
eT CMbucaaHe menH noA A^ftcTBueM chjt 
ynpyrocTH o6caAHoft KonoHHbi » 

B caow oqepeAb canbHHKOBoe ynnoT- 
neHHe 19 b Bepxneft nacTK KapeTKH 9 
npeAOTBpamaeT nonaAaHHe n saxjiMKH— 
Banvie MacT»n mnana ueiwy vojuiksmk 
10 h imocKocTHMH pa3peaa 7 o6caA- 

HOH KOTIOHHbt. 

*K MOMeHTy aaaepiJieHHit nepeKpwTwa 
Bceft TonmH pbixnbix oTno^eHHft KapeT- 
kb 9 BbixoAHT sepea BepxHwfi ckoc 8 
o6caAHoA TpyGw. Ha dtom 6ypenwe Bpe- 
MeHHO npeKpanuawr. KapeTKy 9 c nor- 

KOM 21, saiUHTHblMH TUiaHKaMM 15 h 16, 

a TaKKe xoMyr 5 c hhmbwt . najibHeA- 
mee Oypewne BeAyT b ycToi^MBbrx no- 
poAax 6es noAi>eMa OypoBoH kojiohhm, 
HapantHBafl ee no Mepe Keo6xoflKMocTH. 
B 3Tom c/ry^ae npoMUBOMHafl xw^ocTb 
co nuiasoM noAHHMaeTCK c 3a6o* BBepx 
no o6caAHOft kojiohhc h H3nMoaeTca, 
Kax o6biHHO, Mepea nepxnee ee ce^eKi'.e, 
pacnoJicwiceHHOG necKOJi^Ko obime ypoBHH 
noBcpxHocTH rpyHTa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3 . A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3, 
Fig. 5 shows the B — B section in Fig. 4, Fig 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 1/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 1 4 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 2 1 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21 Guard strips 1 5 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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